Serum from healthy, nonimmune humans contained immunoglobulin M (IgM) antibodies that agglutinated Leishmania donovani promastigotes, activated complement, and enhanced promastigote ingestion by human monocytes. The findings indicate that IgM antibodies have the capacity to affect the initial interaction of L. donovani promastigotes with human host defenses.
[3H]uracil as described previously (5) .
NHS and monocytes were obtained from healthy North American adults with no history of exposure to L. donovani. Serum samples from 12 donors were pooled and were used fresh or after heat inactivation at 56°C for 30 min. In some studies sera were adsorbed against 108 promastigotes per ml at 40C for 30 min. IgG and IgM were prepared from NHS by immunoaffinity chromatography by using goat IgG raised against human IgM (,u-chain specific) or human IgG (y-chain specific) (Sigma Chemical Co., St HI-NHS alone or with FBS resulted in a persistent decrease in the number of unagglutinated promastigotes in cultures that were followed for 5 days (Fig. 1) . Similar results were obtained with serum from 27 donors that was studied individually (data not shown). Human umbilical cord serum, which is naturally deficient in IgM, did not cause promastigote agglutination and supported promastigote growth, although not as well as FBS did. The addition of 10% FBS or hypoxanthine (100 puM) to umbilical cord serum resulted in maximal growth, suggesting that umbilical cord serum may have lower concentrations of purines or higher concentrations of xanthine oxidase than FBS does. In addition, NHS heated at 65°C for 45 min to destroy antibodies did not agglutinate promastigotes and supported growth to a degree similar to that in umbilical cord serum. Finally, agglutination was not observed after HI-NHS was absorbed three times against promastigotes (Fig. 2 ).
The addition of purified IgM to promastigote cultures produced agglutination at 24 h equivalent to that of HI-NHS; thereafter, the number of unagglutinated promastigotes increased until by day 5 the number of promastigotes was equal to that in cultures with FBS (Fig. 3) . IgM-deficient serum produced no detectable parasite agglutination. Nei- 
HI-NHS
" Each condition started with 106 promastigotes per ml. After 6 h of incubation labeled amino acids were added. The number of unagglutinated L. donovani promastigotes was counted at the midpoint of the experiment (12 h after the addition of the amino acids), and the reactions were stopped 24 h after the addition of the amino acids. Values represent the mean of three experiments, each of which was performed in triplicate.
ther isolated IgG nor IgA affected promastigote agglutination or growth. Indirect immunofluorescence microscopy demonstrated IgM deposits on agglutinated promastigotes that were exposed to HI-NHS (Fig. 4) .
The effects of IgM and IgG on the interaction of promastigotes with human monocytes were then assessed. Monocytes were prepared as described previously (4) more than doubled in the presence of HI-NHS or IgM (Fig.  5) . Conversely, the addition of IgG did not affect ingestion.
The effects of IgM on complement-mediated promastigote lysis were then assessed. Fresh NHS rapidly killed promas- tigotes (Fig. 6) (3, 6) 
